SPECIFICATION 
TITLE OF THE INVENTION 

AN ADHESION TYPE DENTURE ADHESIVE 

BACKGROUND OF THE INVENTION 
Field of the Invention 
The present invention relates to an adhesion type 
denture adhesive that can keep good adhesiveness for 
a long period of time. 

Description of the Conventional Art 
A denture adhesive is a material that is used for 
stabilizing a nonconforming denture in an oral cavity 
and exerts such effects that assist occlusion and 
mastication and facilitate conversation. The denture 
adhesive is classified in terms of composition into 
a so-called "close contact type" denture adhesive 
containing a vinyl acetate resin as a base component 
and "an adhesion type" denture adhesive containing a 
water soluble polymer having high adhesiveness such 
as karaya gum and sodium carboxyme thy 1 cellulose as 
a main component. 

The close contact type denture adhesive is such 
a denture adhesive that removes air between the denture 
base and an oral mucosa to exert vacuum sorption of 
the denture on the surface of the oral mucosa, so as 
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to stabilize the denture with the adhesiveness thus 
obtained, and it generally contains a vinyl acetate 
resin as a main component and is ina formof arubber-like 
paste having elasticity. The close contact type 
denture adhesive has such characteristics that the 
denture can be washed with water after detaching it 
from the oral cavity owing to the water insolubility 
thereof, and it can be used in the case where the gap 
between the denture base and the oral mucosa is 
relatively large, and the close contact type dental 
adhesive can be easily released from the oral mucosa. 
However, it has such disadvantages that an alcohol, 
which is a component of the close contact type denture 
adhesive, irritates the oral mucosa, the close contact 
type denture adhesive is liable to remain on the surface 
of the denture made with a resin, and the close contact 
type denture adhesive is difficult to be removed from 
the denture base after use. 

On the other hand, the adhesion type denture 
adhesive containing a water soluble polymer as a base 
component, such as karaya gum and sodium carboxyme thy 1 
cellulose is such an adhesion type denture adhesive 
that exerts adhesiveness by swelling or dissolving the 
water soluble polymer through contact with saliva in 
the gap between the denture base and the oral mucosa, 



so as to attach and stabilize the denture on the oral 
mucosa. The adhesion type denture adhesive can be 
further classified in terms of the form thereof into 
a powder form, a paste form, which is obtained by mixing 
powder of the water soluble polymer with a mineral oil, 
such as vaseline and liquid paraffin, or a dehydrated 
polyhydric alcohol, such as glycerin and polyethylene 
glycol, and a sheet form , wh i ch i s ob t a i ned by d i s s o 1 v i ng 
powder of the water soluble resin into a solvent, 
followedby subjecting to drying, such as freeze drying . 

The adhesion type denture adhesive in any form 
is excellent in stabilizing power for the denture in 
comparison to the close contact type denture adhesive 
and has such characteristics that it brings about less 
uncomfortable feeling since it can be uniformly applied 
between the denture base and the oral mucosa to a small 
thickness. However, the water soluble polymer swollen 
or dissolved with an aqueous component is in the form 
of a sticky paste, and it has such disadvantages that 
the operation for removing the adhesion type denture 
adhesive adhered on the denture base and the oral mucosa 
after use is difficult, and thus the adhesion type 
denture adhesive adhered on the denture base and the 
oral mucosa is difficult to be removed. Furthermore, 
because the substance exerting adhesiveness is a water 



soluble sticky paste, which can easily run off into 
the oral cavity, it has such a disadvantage that the 
adhesiveness cannot be kept for a long period of time. 

In order to solve the problem, for example, 
JP- A- 2 0 02 - 62 6 proposes an adhesion type denture 
adhesive formed by mixing an alginate salt and calcium 
sulfate with an adhesion type denture adhesive 
containing a water soluble polymer as a main component, 
which is excellent in cleaning property through gel 
effect of a gel substance formed with an alginate salt 
and calcium sulfate. However, the adhesion type 
denture adhesive using an alginate salt and calcium 
sulfate is excellent in adhesiveness but exerts less 
effect of keeping the adhesiveness for a long period 
of time, and it also has such a disadvantage that an 
alginate salt involves undeniable damaging behavior 
due to contamination with endotoxin originated from 
the raw material thereof. 

SUMMARY OF THE INVENTION 
An object of the invention is to provide such an 
adhesion type denture adhesive that is excellent in 
cleaning property without the use of an alginate salt 
and keeps adhesiveness for a long period of time while 
retaining the adhesiveness equivalent to the 
conventional adhesion type denture adhesives. 



As a result of earnest investigations made by the 
inventors for attaining the object, it has been found 
that, in the case where calcium sulfate and sodium 
carboxyme thy 1 cellulose are mixed with an adhesion type 
denture adhesive in specific amounts, gel is formed 
by the reaction between calcium sulfate and sodium 
carboxyme thy 1 cellulose upon contact with an aqueous 
component, and the gel exhibits less elution of a paste 
of a water soluble polymer into the oral cavity while 
retaining cleaning property and adhesiveness 
equivalent to those of gel formed from an alginate salt 
and calcium sulfate, whereby the adhesiveness can be 
kept for a long period of time. Thus, the invention 
has been completed. 

The present invention relates to an adhesion type 
denture adhesive using a water soluble polymer, 
containing 0.1 to 20% by weight of calcium sulfate and 
3 to 60% by weight of sodium carboxyme thy 1 cellulose 
as a sole substance for forming gel through reaction 
with the calcium sulfate upon contact with an aqueous 
component. It is preferred in the denture adhesive 
of the present invention that the water soluble polymer 
other than the sodium carboxyme thyl cellulose is a 
polyacrylate salt and/or a partially alkali 
neutral i zed polyacrylate. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As the sodium carboxyme thy 1 cellulose used in the 
denture adhesive of the present invention, sodium 
carboxyme thy 1 cellulose that has conventionally been 
used in an adhesion type denture adhesive can be used 
without particular limitation, and it is preferably 
sodium carboxyme thy 1 cellulose having a viscosity of 
30 to 2,000 cP, and more preferably 100 to 1,00 0 cP, 
in a 1% by weight aqueous solution at 25°C. The mixing 
amount thereof is 3 to 60% by weight, and preferably 
8 to 30% by weight, based on the total amount. In the 
case where the mixing amount is less than 3% by weight, 
no effect is obtained from the gel thus obtained, and 
in the case where it exceeds 60% by weight, the denture 
adhesive is deteriorated in flowability and cannot be 
applied in the gap between the denture base and the 
oral mucosa to a small thickness. 

The calcium sulfate used in the denture adhesive 
of the present invention may be either a dihydrated 
salt or a hemihydrated salt. The mixing amount thereof 
is 0.1 to 20% by weight, and preferably 0.3 to 8% by 
weight, based on the total amount of the denture adhesive 
In the case where the mixing amount is less than 0.1% 
by weight, no effect of forming gel with the sodium 
carboxyme thy 1 cellulose is obtained, and in the case 



where it exceeds 20% by weight, the denture adhesive 
is deteriorated in adhesiveness. 

As the water soluble polymer used in the denture 
adhesive of the present invention other than the sodium 
carboxyme thy 1 cellulose, such a water soluble polymer 
can be used that has conventionally been used as a base 
component of the denture adhesive utilizing 
adhesiveness obtained by swelling or dissolving the 
water soluble polymer, as far as gel is not formed by 
reaction with calcium sulfate upon contact with an 
aqueous component, and the effect of the present 
invention can be obtained by mixing suitable amounts 
of calcium sulfate and sodium carboxyme thy 1 cellulose 
with an adhesion type denture adhesive. Examples of 
the water soluble polymer used in the adhesion type 
denture adhesive other than the sodium carboxyme thyl 
cellulose include karaya gum, gum arabic, a 
methoxyethylene-maleic anhydride copolymer, a 
polyacrylate salt and a partially alkali neutralized 
polyacrylate , which can also be used in the present 
invention as a mixture of two or more of them. 

As the water soluble polymer other than the sodium 
carboxyme thy 1 cellulose, a polyacrylate salt is 
preferably used from the standpoint of adhesive force, 
and because a polyacrylate salt has a high pH and causes 



high irritation to the oral mucosa, it is preferred 
that the polyacrylate salt is preferably used after 
lowering thepH thereof by mixingwithapartially alkali 
neutralized polyacrylate, which is a polyacrylic acid 
partially having alkali neutralized units. 

Examples of the usable polyacrylate salt include 
a sodium salt, an ammonium salt, a calcium salt, a 
magnesium salt and an aluminum salt of polyacrylic acid, 
and the molecular weight thereof is generally about 
20,000 or more, and preferably 50,000 to 15,000,000. 
Among these salts, a sodium salt is most preferred. 

In the partially alkali neutralized polyacrylate, 
examples of the alkali metal include sodium, potassium 
andlithium, and sodium i s preferred . In the case where 
the polyacrylate and the partially alkali neutralized 
polyacrylate are used as the water soluble polymer other 
than the sodium carboxyme thy 1 cellulose, the mixing 
ratio by weight of the polyacrylate salt and the 
partially alkali neutralized polyacrylate is 
preferably 1/9 to 9/1 by weight, and preferably from 
4/6 to 8/2 by weight. The partially alkali neutralized 
polyacrylate preferably has a pH of from 5.0 to 9.0, 
and preferably from 5.5 to 7.5. In the case where the 
mixing by weight ratio or the pH is out of the ranges, 
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there is such a tendency that a suitable pH value is 
difficult to be obtained with the denture. 

The denture adhesive of the present invention may 
be in any form, such as a powder form, a paste form 
or a sheet form, as in the conventional adhesion type 
denture adhesive. In the case where it is in a paste 
form, it can be obtained by mixing a formulation in 
a powder form with a mineral oil, such as vaseline and 
liquid paraffin, or a dehydrated polyhydric alcohol, 
such as glycerin and polyethylene glycol, in an amount 
of 60% by weight or less, and preferably from 15 to 
60% by weight, based on the total amount. 

The denture adhesive of the present invention may 
further contain other components that do not form gel 
by reaction with calcium sulfate upon contact with an 
aqueous component after mixing with the foregoing 
components. Examples of the components that may be 
further contained include an antiseptic agent, a pH 
adjusting agent, an enzyme, a coloring agent and a 
perfume material. 

EXAMPLE 

The present invention will be described in detail 
with reference to the following examples, but it is 
not construed as being limited thereto. 
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Example 1 

The following components were mixed to obtain a denture adhesive in a paste form. 

Sodium polyacrylate 30% by weight 

Sodium carboxymethyl cellulose 1 5% by weight 

Calcium sulfate (dihydrate) 3% by weight 

Liquid paraffin 52% by weight 

Example 2 

The following components were mixed to obtain a denture adhesive in a paste form. 

Sodium polyacrylate 20% by weight 
Partially sodium neutralized 

polyacrylate 1 5% by weight 

Sodium carboxymethyl cellulose 10% by weight 

Calcium sulfate (dihydrate) 3% by weight 

Liquid paraffin 52% by weight 

Example 3 

The following components were mixed to obtain a denture adhesive in a paste form. 

Sodium polyacrylate 1 0% by weight 
Partially sodium neutralized 

polyacrylate 1 0% by weight 

Sodium carboxymethyl cellulose 35% by weight 

Calcium sulfate (dihydrate) 3% by weight 
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The following components were 


mixed to obtain a 
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by 
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Example 6 

The following components were mixed to obtain a 
denture adhesive in a paste form. 
Methoxye thy 1 ene-maleic anhydride 



copolymer 
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by 


weight 


Sodium carboxymethyl cellulose 


10% 


by 


we igh t 


Calcium sulfate (dihydrate) 


5% 


by 


weight 


Liquid paraffin 


52% 


by 


we i gh t 
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Comparati v Example 1 

The following components were mixed to obtain a 
denture adhesive in a paste form. 

Karaya gum 35% by weight 

Calcium sulfate ( hemihydr a t e ) 15% by weight 

Polyethylene glycol 50% by weight 

Comparative Example 2 

The following components were mixed to obtain a 
denture adhesive in a paste form . 

Karaya gum 35% by weight 

Sodium carboxyme thyl cellulose 25% by weight 

Polyethylene glycol 40% by weight 

Comparative Example 3 

The following components were mixed to obtain a 
denture adhesive in a paste form. 

Karaya gum 30% by weight 

Sodium alginate (780 cP) 15% by weight 

Calcium sulfate (dihydrate) 5% by weight 

Liquid paraffin 50% by weight 



The denture adhesive produced in the Examples and 
the Comparative Examples were evaluated for a duration 
of adhesiveness, in the following manner. The results 
obtained are shown in Table 1 below. 
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Measurement of Duration of Adh siveness 
A denture was well washed with water, and water 
was wiped with tissue paper or the like. 

The denture adhesive of Examples and the 
Comparative Examples was applied to the denture base 
by the ordinary method, and the denture was installed 
in an oral cavity with tight occlusion. Several 
subjects having the denture installed were subjected 
to ordinary life including drinking and eating, and 
the time when the adhesiveness of the denture adhesive 
was lost to fail to retain the denture base stably was 
recorded in 0.5 hour unit. In the case where the 
adhesiveness remained at the bedtime, it was considered 
that the duration was continued over that time. 

Measurement of Adhesion 
0.2 g of the denture adhesive produced in the 
Examples and the Comparative Examples and 0 . 1 g of water 
were placed on an acrylic resin plate having a diameter 
of 10 mm and a height of 3 mm, and sandwiched with another 
acrylic resin plate having the same dimensions. A load 
of 1 kg was applied thereto for 10 seconds, and the 
denture adhesive extruded from the plates was removed. 
The acrylic resin plates then placed in a temperature 
of 37°C and a humidity of 100% for 10 minutes, to measure 
a force required for releasing the acrylic resin plates . 
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Measurement of Cleaning Property 

The denture adhesive produced in the Examples and 
the Comparative Examples was applied to a denture base 
by the ordinary method, and the denture was installed 
in an oral cavity. After 5 hours, the denture base 
was taken out from the oral cavity, and the easiness 
in removing the denture adhesive from the denture base 
and the oral cavity was evaluated. Cleaning and 
evaluation of the denture adhesive were carried out 
in such a manner that the denture base was lightly washed 
in running water with a brush for cleaning dentures, 
and the time required for removing the denture adhesive 
from the denture base was measured for evaluation. 
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It is understood from the results shown in Table 
1 that the denture adhesives according to the present 
invention have an adhesion not lowered and excellent 
cleaning property without the use of an alginate salt 
as compared to the denture adhesive of the Comparative 
Example 3, which is the Example 1 disclosed in Japanese 
Patent Laid-Open No. 2002-626, and keep excellent 
cleaning property and adhesiveness for a long period 
of time. On the other hand, the denture adhesives of 
the Comparative Examples 1 and 2 forming no gel are 
short in duration of adhesiveness and poor in cleaning 
property . 

As described above in detail, the denture adhesive 
according to the present invention, which contains 
specific amounts of calcium sulfate and sodium 
carboxyme thy 1 cellulose as a sole substance for forming 
gel through reaction with the calcium sulfate upon 
contact with an aqueous component in an adhesive type 
denture adhesive using a water soluble polymer, has 
excellent adhesiveness from the water soluble polymer 
and excellent cleaning property from the gel formed 
through reaction of the sodium c a rboxyme thy 1 cellulose 
and the calcium sulfate, and also maintains the 
adhesiveness for a long period of time. Accordingly, 
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the present invention greatly contributes to the field of dentistry. 

Each document, patent application or patent publication cited by or referred to in 
this disclosure is incorporated by reference in its entirety. Any patent document to which 
this application claims priority is also incorporated by reference in its entirety. 
Specifically, priority document JP2002-261461, filed September 6, 2002 is hereby 
incorporated by reference. 
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